Introduction
============

Over the past several decades, inequities in Internet availability and accessibility have diminished due to technological advances and lower-cost access to broadband Internet. Currently, over 2.8 billion people use the Internet worldwide \[[@ref1]\], with estimates indicating that nearly 90% of adults regularly access the Internet for information \[[@ref2]\]. Greater access to the Internet has increased the availability of health information \[[@ref3]-[@ref5]\], yet many Internet users continue to face challenges accessing relevant and literacy-sensitive health and medical content that is of high quality \[[@ref4],[@ref6]-[@ref13]\]. Individuals without adequate skills to navigate the Internet may also unknowingly access health information that is inaccurate and potentially dangerous to their overall health \[[@ref11],[@ref12],[@ref14]\]. This phenomenon is especially problematic for the aging population who is at particularly high risk for disability and chronic disease \[[@ref15]\]. Compared to their younger counterparts, older adults are more likely to have lower health literacy that negatively impacts health care access, chronic disease management, and health status \[[@ref16],[@ref17]\].

Although older adults are traditionally "late adopters" of technology, research conducted by the Pew Research Center's Internet and American Life Project indicates that more than half (59%) of adults 65 years and over \[[@ref18]\], and 88% of baby boomers between 50 and 64 years access the Internet \[[@ref19]\]. Approximately 74% of older adults and 88% of baby boomers use a cellular device, and an increasing number are now beginning to use advanced digital devices with mobile Internet access \[[@ref20]\]. One common reason that baby boomers and older adults use these electronic devices is to seek out relevant Web-based health information \[[@ref21]\]. For example, in a recent study by Medlock et al \[[@ref22]\], researchers found that the Internet was a trusted source of health information among older adults, especially for learning more about the prognosis, symptoms, and treatment options for personal health issues.

While the older adult population is becoming more and more reliant on the Internet to locate and obtain health-related information and services \[[@ref2],[@ref6],[@ref23]\], baby boomers and older may struggle to possess adequate eHealth literacy \[[@ref12],[@ref24]\]. eHealth literacy is defined as the ability to seek, find, understand, and appraise health information from electronic resources and apply that knowledge to solving a health problem or making a health-related decision \[[@ref25]\]. The construct of eHealth literacy represents a foundational skill set that combines six forms of literacy that extend beyond traditional definitions of health literacy and numeracy to include: (1) traditional, (2) information, (3) media, (4) health, (5) scientific, and (6) computer ([Figure 1](#figure1){ref-type="fig"}) \[[@ref25]\].

![eHealth literacy Lily Model \[[@ref25]\].](jmir_v17i3e70_fig1){#figure1}

Two context-specific domains of eHealth literacy that are particularly noteworthy to measure among Internet users beyond the age of 50 years include *health* and *computer* (or *digital*) literacy \[[@ref24],[@ref26],[@ref27]\]. Health literacy is defined as the degree to which individuals can obtain, process, and understand the basic health information and services they need to make appropriate health decisions \[[@ref28]\]. Results from a systematic literature review that examined the role that health literacy plays in the treatment of older adults indicated that lower health literacy is associated with increased health care costs, more medication errors, ineffective and undesirable patient-provider communication, as well as inefficient use of health care services \[[@ref29]\]. Computer (or digital) literacy involves an individual's ability to adapt to new technologies productively and efficiently to solve problems or answer questions through the operation of an electronic device \[[@ref25],[@ref26]\]. Computer literacy is especially important to consider among the aging population because adroit use of technology may help reduce cognitive decline among older adults 50 to 89 years \[[@ref30]\]. Research suggests that determinants of computer literacy include knowledge about technology \[[@ref21]\], exposure to electronic devices \[[@ref31]\], and the type and number of electronic devices that are used \[[@ref25]\]. Low computer literacy in older adults often precludes these populations from successfully accessing and deciphering high-quality sources of Web-based health information \[[@ref6],[@ref26],[@ref32]\]. Both health and computer literacy are not static; rather, they are influenced by an individual's health status, motivation, education level, and changes in technology \[[@ref25]\]. Without adequate attention to health and computer (or digital) literacy among the aging population, there is a risk of reopening the digital divide, solidifying current health disparities, and perpetuating inequities that result in behavioral risk factors that compromise patient safety and reduce health outcomes among these vulnerable populations.

While the Internet has traditionally been used as a one-way health communication channel (ie, Web 1.0) \[[@ref33]\], the concept of "participative Internet" (ie, Web 2.0) has risen in popularity due to the advent of social networking, which facilitates multi-way conversations about health \[[@ref24],[@ref34]-[@ref36]\]. Web 2.0 has transformed health communication patterns, allowing users to add information or content on the Web \[[@ref37]\] and collaborate with others on issues related to health care \[[@ref34]-[@ref36]\]. Although baby boomers and older adults have traditionally been identified as "passive consumers" of health information on using Web 1.0 \[[@ref38]\], Web 2.0 provides new opportunities for promoting health and preventing behavioral risk factors associated with chronic disease. A recent study suggests that adults between the ages of 50 and 60 years living with a compromised health status utilize the Internet for health care purposes because they want to be active in their health care decision-making \[[@ref39]\]. For example, some older adults use email and interactive communication tools on the Internet to promote cancer screening to their peers \[[@ref40]\]. Virtual discussion-based forums for patient engagement now also target individuals living with long-term health problems \[[@ref31],[@ref35],[@ref41],[@ref42]\], which has caused the number of customized Internet applications for chronic disease-related behavioral risk management to grow \[[@ref42],[@ref43]\]. Individuals with a primary health care provider, chronic disease, and those who are younger are more likely to use social networking sites for health-related activities \[[@ref44]\]. However, baby boomers and older adults report not accessing or utilizing Web 1.0 and Web 2.0 for a number of reasons, including the high cost of devices and Internet access, insufficient knowledge about device function, and poor perceived self-efficacy \[[@ref31],[@ref45]\].

Currently, there is a dearth of information regarding which sociodemographic and social determinant variables, other than age, education, and income \[[@ref38]\], are associated with eHealth literacy and use of Web 2.0 for health care purposes among baby boomers and older adult populations. Preliminary research suggests that eHealth literacy is negatively associated with age among low income homebound adults above 60 years of age \[[@ref31]\], but the literature is not definitive regarding relationships between social determinants, sociodemographic variables, eHealth literacy, and use of social networking sites for health promotion \[[@ref36],[@ref37]\]. Some research indicates that baby boomers are significantly more likely than older adults to use health information websites, email, automated call centers, medical video conferencing, texting, and podcasts for health care purposes \[[@ref46]\], but it is unclear whether aging populations have confidence in their ability to utilize these technologies to find and evaluate Web-based health information. The Structural Influence Model of Health Communication (SIMHC) postulates that different forms of media and different genres within a medium (ie, using the Internet as a one-way communication channel, Web 1.0 vs using social media as a two-way communication channel, Web 2.0) may differentially influence health information seeking and sharing behaviors among different populations \[[@ref47]\]. Further, SIMHC posits that media communications influences health by raising awareness, focusing attention on health, highlighting relevant health issues, providing health information, and reinforcing health-related knowledge, attitudes, and behaviors \[[@ref48]\].

The demographic composition of the United States will undoubtedly be reshaped by the baby boomer generation in the coming decades. Baby boomers already make up a large proportion of the population \[[@ref49]\], and by 2029, 20% of the United States population will be over the age of 65 years \[[@ref49]\]. With increased age comes concomitant demands for health care resources; therefore, it is important to examine whether people in the baby boomer and older adult age group are confident in their ability to access and effectively navigate Web-based health resources to obtain quality health information that will allow for informed decision making. At the current time, it is unknown whether or not health status or electronic device use is associated with eHealth literacy and/or use of Web 2.0 for health promotion among adults 50 years and older \[[@ref50]\]. Therefore, the purpose of this study was to determine the extent to which social determinants such as electronic device use and sociodemographic variables included in the SIMHC ([Figure 2](#figure2){ref-type="fig"}) were associated with distinct health communication outcomes (ie, eHealth literacy and use of Web 2.0 to find and evaluate health information), in baby boomers and older adults.
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Methods
=======

Recruitment
-----------

In February 2013, a cross-sectional telephone survey was conducted as part of the state of Florida Consumer Confidence Index (F-CCI) Survey, administered by the University of Florida Bureau of Economic and Business Research (BEBR). The BEBR conducts and disseminates demographic and economic research on residents of the State of Florida to inform public policy \[[@ref51]\]. At least 500 households in the state are surveyed on a monthly basis, using the random digit dialing (RDD) method. A minimum of 10 call attempts are placed per household. Dillman supports the use of telephone surveys for collecting data among aging populations who often feel reassured that they are speaking with an actual person on the telephone, as opposed to answering questions via other modes (eg, paper-based, Internet) \[[@ref52]\]. Throughout February 2013, telephone surveys were administered Monday through Friday between 9 AM and 9 PM, Saturdays between 12 PM and 6 PM, and Sundays between 3 PM and 9 PM. A total of 6695 telephone calls were placed during this time period, and a total of 493 individuals agreed to complete the telephone survey.

Participants
------------

Respondents were included in main analyses if they (1) reported being 50 years of age or older, and (2) had ever accessed the Internet or sent/received email messages. The youngest baby boomers just recently turned 50 years of age , having been born between 1946 and 1964 \[[@ref49]\]. A total of 393 respondents in the sample reported being 50 years of age or over, yet 110 respondents responded "no" to the following question adopted from the Health Information National Trends Survey (HINTS) \[[@ref53]\]: "Do you ever go online to access the Internet or World Wide Web, or to send and receive email?" Therefore, data from a total of 283 respondents was analyzed in this study. Human subjects approval was secured from the university's Institutional Review Board (IRB) prior to administering the telephone survey or analyzing any participant data.

Measurement
-----------

### Electronic Device Use

Electronic device use was measured using one item adapted from the HINTS survey \[[@ref53]\]. Participants were asked, "In the past 12 months, have you used the Internet on any of the following devices to look for health or medical information for yourself?" Respondents could select any devices from the following list: (1) desktop computer, (2) laptop computer, (3) cell phone, or (4) mobile handheld device like an e-reader or tablet.

### eHealth Literacy

eHealth literacy was measured using the eHealth Literacy Scale (eHEALS) \[[@ref54]\]. The eHEALS determines consumers' combined knowledge, confidence, and perceived skills finding, evaluating, and applying electronic health information to health problems \[[@ref54]\]. The measure consists of 8-items scored on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Higher scores on the eHEALS indicates higher eHealth literacy (total score range=5-40). The internal consistency of the data collected using the eHEALS in this study was high (Cronbach alpha=.90), and comparable to reliability estimates reported in previous studies \[[@ref54],[@ref55]\].

### Use of Web 2.0 for Health Information

Use of social media (Web 2.0) for health information was measured using one item adapted from the HINTS survey \[[@ref53]\]. Participants were asked, "In last 12 months, have you used the Internet for any of the following reasons to locate or share health information?" Respondents could select all reasons for using the Internet: (1) participated in a Web-based-support group, (2) used a social networking site like Facebook/Twitter/ LinkedIn, or (3) wrote in a Web-based diary or blog.

### Sociodemographic and Social Determinant Variables

Sex (male or female), age (in years), race (Caucasian/white, non-Caucasian/white), ethnicity (Hispanic/non-Hispanic), education (less than high school, high school/GED, some college, college graduate, post-graduate), income (US\$) (less than \$20,000, \$20,000-\$49,999, \$50,000-\$99,999, \$100,000 or more), and marital status (married, separated, divorced, widowed, never been married) were all assessed. Perceived health status was also measured using the following scale: (1) poor, (2) fair, (3) good, (4) very good, and (5) excellent.

Statistical Analysis
--------------------

SPSS version 21.0 was used to compute frequency and descriptive statistics to summarize sociodemographic and social determinant characteristics, frequency statistics for each eHEALS item, and the number of respondents reporting use of Web 2.0 for health information. An independent samples *t* test was performed to compare eHealth literacy among users and non-users of Web 2.0 for health information. Given that specific technologies and tools must be considered when attempting to examine the use of Web 2.0 in health promotion \[[@ref56]\], we also examined whether use of discrete Web 2.0 tools (ie, social networking websites, Web-based support groups, blogs) was associated with eHealth literacy. A multiple linear regression was also conducted to determine whether use of multiple electronic devices (number of digital devices used), sociodemographic variables (sex, age, income, race, ethnicity, education, marital status), and perceived health status as a social determinant predicted overall eHEALS scores. Finally, a multiple logistic regression was conducted to determine whether these predictor variables were associated with the use/non-use of Web 2.0 for health information. Use of Web 2.0 for health information was dummy coded as "0" for participants who had never used social media for seeking or sharing health information and "1" for participants who had reported use of social media for seeking or sharing health information. Analyses were considered statistically significant at the *P*\<.05 alpha level (two-tailed).

Results
=======

Participant Characteristics
---------------------------

[Table 1](#table1){ref-type="table"} describes the characteristics of study participants reporting use of the Internet (n=283). Respondents ranged in age from 50 to 91 years (mean 67.46 years, SD 9.98). Slightly over half of the respondents were male (155/283, 54.8%), and the vast majority identified their race as Caucasian/white (252/283, 89.0%). A small proportion of respondents (16/283, 5.7%) identified as Hispanic. The majority of respondents (186/283, 65.7%) reported being married, yet 15.9% (45/283) were widowed, 12.7% (36/283) were divorced or separated, and 3.9% (11/283) reported never being married. Over 90% of participants (263/283, 92.9%) reported completing high school and over three-quarters attended college (215/283, 75.9%). The largest number of respondents fell into the \$20,000 to \$49,999 annual income bracket (82/283, 29.0%), followed by \$50,000 to \$99,999 (80/283, 28.3%), and ≥\$100,000 (58/283, 20.5%). Over 50% of participants (165/283, 58.3%) reported "very good" or "excellent" health status.

Electronic Device Use for Accessing Web-Based Health Information
----------------------------------------------------------------

A little over half of the respondents accessed the Internet through a desktop computer to search for Web-based health information (143/283, 50.5%), and over 40% reported use of a laptop computer (120/283, 42.4%). More than 20% of respondents (58/283, 20.5%) reported using a mobile phone, and 14.5% (41/283) reported use of a tablet computer. Less than half of the respondents (124/283, 43.8%) reported using one electronic device to search for health information, and 30.4% (86/283) reported use of two or more devices.

Use of Social Media (Web 2.0) for Health Information
----------------------------------------------------

[Table 2](#table2){ref-type="table"} describes use of Web 2.0 for health information among respondents. Over one-third of respondents (35.7%, 101/283) reported using Web 2.0 to locate or share health information over the past 12 months. However, almost 90% of Web 2.0 users (90/101, 89.1%) reported using only one type of social media for this purpose. Most Web 2.0 users (96/101, 95.0%) reported using popular social media sites such as Facebook and Twitter. Far fewer reported belonging to Web-based support groups (11/101, 10.9%) or contributing to Web-based health diaries/blogs (6/101, 5.9%).

eHealth Literacy
----------------

Total scores on the eHEALS ranged from 11 to 40 (mean 29.05, SD 5.75). [Figure 3](#figure3){ref-type="fig"} illustrates the response frequencies for each eHEALS item. Over 70% of respondents agreed with the following five statements on the eHEALS: "I have the skills I need to evaluate the health resources I find on the Internet" (204/283, 72.1%); "I know how to use the health information I find on the Internet to help me" (215/283, 76.0%); "I know how to use the Internet to answer my health questions" (218/283, 77.0%); "I know how to find helpful resources on the Internet" (215/283, 76.0%); and "I know where to find helpful health resources on the Internet" (201/283, 71.0%). Two statements with the greatest level of disagreement were related to confidence using Web-based health information to make health decisions (81/283, 28.6%) and the ability to distinguish between high- and low-quality health resources on the Internet (61/283, 21.6%).

###### 

Sociodemographic and health status characteristics of study participants (n*=*283).

  --------------------------------------------------------------------
  Demographics         n (%)                              
  -------------------- ---------------------------------- ------------
  **Sex**                                                 

  \                    Female                             128 (45.2)

  \                    Male                               155 (54.8)

  **Marital status**                                      

  \                    Married                            186 (65.7)

  \                    Widowed                            45 (15.9)

  \                    Never married                      11 (3.9)

  \                    Divorced or separated              36 (12.7)

  \                    No response                        5 (1.8)

  **Ethnicity**                                           

  \                    Yes, Spanish or Hispanic           16 (5.7)

  \                    No, Spanish or Hispanic            264 (93.3)

  \                    No response                        3 (1.1)

  **Race**                                                

  \                    White                              252 (89.0)

  \                    Black                              10 (3.5)

  \                    Asian or Pacific Islander          1 (0.4)

  \                    American Indian or Alaska native   3 (1.1)

  \                    Other                              6 (2.1)

  \                    Multi-racial or mixed race         7 (2.5)

  \                    No response                        4 (1.4)

  **Education**                                           

  \                    Less than high school graduate     19 (6.7)

  \                    High school graduate/GED           48 (17.0)

  \                    Some college/associates degree     82 (29.0)

  \                    College graduate                   70 (24.7)

  \                    Postgraduate                       63 (22.2)

  \                    No response                        1 (0.4)

  **Income (US\$)**                                       

  \                    Less than \$19,999                 30 (10.6)

  \                    \$20,000 to \$49,999               82 (29.0)

  \                    \$50,000 to \$99,999               80 (28.3)

  \                    More than \$100,000                58 (20.5)

  **Health status**                                       

  \                    Excellent                          62 (21.9)

  \                    Very good                          103 (36.4)

  \                    Good                               71 (25.1)

  \                    Fair                               30 (10.6)

  \                    Poor                               14 (4.9)

  \                    No response                        3 (1.1)
  --------------------------------------------------------------------

###### 

Frequency and percentage of baby boomers and older adults who used Web 2.0 to locate or share health information (n=283).

  --------------------------------------------------------------------------------------------------------------------------------------------
  In last 12 months, have you used the Internet for any of the following reasons to locate or share health information?   n (%)   
  ----------------------------------------------------------------------------------------------------------------------- ------- ------------
  **Popular social media**                                                                                                        

  \                                                                                                                       No      187 (66.1)

  \                                                                                                                       Yes     96 (33.9)

  **Web-based support group**                                                                                                     

  \                                                                                                                       No      272 (96.1)

  \                                                                                                                       Yes     11 (3.9)

  **Blogs**                                                                                                                       

  \                                                                                                                       No      277 (97.9)

  \                                                                                                                       Yes     6 (2.1)

  **Report using at least one of these types of social media**                                                                    

  \                                                                                                                       No      182 (64.3)

  \                                                                                                                       Yes     101 (35.7)
  --------------------------------------------------------------------------------------------------------------------------------------------

![Frequency of responses to 8-item eHEALS (n=283).](jmir_v17i3e70_fig3){#figure3}

Relationship Between Use of Social Media (Web 2.0) for Health Information and eHealth Literacy
----------------------------------------------------------------------------------------------

There was a statistically significant difference in total eHEALS scores among users (mean 30.38, SD 5.45, n=101) and non-users (mean 28.31, SD 5.79, n=182) of Web 2.0 for health information, *t* ~217.60~=−2.98, *P*=.003. Respondents reporting use of Web 2.0 reported greater eHealth literacy than those who did not use Web 2.0. Users of popular social networking sites such as Facebook, Twitter, and LinkedIn for health information, had greater eHealth literacy (mean 30.22, SD 5.49, n=96) than non-users (mean 28.45, SD 5.80, n=187) for health information, *t* ~201.28~=−2.20, *P*=.01. Similar to users of popular social networking sites, respondents who reported prior use of Web-based support groups for health-related purposes reported greater eHealth literacy (mean 31.82, SD 3.06, n=11) than those reporting no such involvement (mean 28.94, SD 5.81, n=272), *t* ~13.12~=−2.91, *P*=.01. However, there was no statistically significant difference between users and non-users of Web-based diaries/blogs for health-related purposes, *t* ~5.40~=−1.80, *P*=.13.

Predictors of eHealth Literacy
------------------------------

Prior to conducting the multiple linear regression analysis to determine whether sociodemographic, health status, and electronic device use were associated with eHealth literacy, data were examined for multicollinearity. Both the variance inflation factors (VIF) (≤1.48) and tolerance statistics (≤0.89) met recommended cut-off points of less than 10 and greater than 0.10 respectively \[[@ref57]\]. These results indicated that the regression model was not adversely compromised. Overall, the model accounted for 18.2% of the variance in eHEALS scores, which was statistically significant, *R* ^*2*^=.18, *R* ^*2*^ ~adj~ =.14, *F* ~9,229~=5.28, *P*\<.001. [Table 3](#table3){ref-type="table"} presents a summary of the regression coefficients generated by the analysis. Statistically significant predictors of eHealth literacy included age, education, and total number of electronic devices used to seek out health information. As age (*b*=−0.10) increased by 1 year, total eHEALS score decreased by .10 points. This indicated that, on average, the youngest baby boomers of age 50 years were likely to score approximately 1.56 points higher on the eHEALS scale than older adults who were 65 years of age. In addition, as education level (*b*=0.48) increased, total eHEALS scores increased by .48 points. Finally, holding all other factors in the regression model constant, the use of more electronic devices to access Web-based health information (*b*=1.26) was significantly associated with greater eHealth literacy. Sex, marital status, race, ethnicity, income, and health status were not significantly associated with eHealth literacy.

###### 

Multiple linear regression predicting eHealth literacy (eHEALS).

  ---------------------------------------------------------------------------------------------------
  Model^a^                                                                *B*     *SE B*    β
  ----------------------------------------------------------------------- ------- --------- ---------
  Constant                                                                26.74   3.90^b^   \

  Sex                                                                     1.07    0.73      .10

  Age                                                                     −0.10   0.04      −.19^b^

  Marital status                                                          −0.26   0.37      −.05

  Ethnicity                                                               0.32    1.40      .01

  Race                                                                    0.04    0.35      .01

  Education level                                                         0.48    0.18      .18^b^

  Income                                                                  0.23    0.50      .03

  Health status                                                           0.02    0.32      .01

  Total number of electronic devices used to seek health information^c^   1.26    0.31      .25^b^
  ---------------------------------------------------------------------------------------------------

^a^Model *R* ^*2*^=.18, *R* ^*2*^ ~adj~ =.14.

^b^ *P*\<.01, two-tailed.

^c^Participants were asked to report whether or not they used the following electronic devices to seek out health information: desktop, laptop, cell phone, or mobile tablet.

Predictors of Web 2.0 Use for Health Information
------------------------------------------------

Prior to conducting the multiple logistic regression analysis to determine whether sociodemographic, health status, and electronic device use were associated with Web 2.0 use for health information, data were examined for multicollinearity. Both the variance inflation factors (VIF) (≤1.23) and tolerance statistics (≤0.79) met their respective cut-off points of less than 10 and greater than 0.10 \[[@ref57]\] indicating that the independent variables could reasonably be entered into multivariable analyses. In the multiple logistic regression analysis, the predictor variables were able to distinguish between use and non-use of social media for health information (χ^2^ ~19,283~=51.47, *P*=.001) by explaining a significant amount of variance in the model (Nagelkerke *R* ^*2*^ =.26). [Table 4](#table4){ref-type="table"} lists the logistic regression coefficients for each predictor variable with associated 95% confidence intervals. Five of the predictor variables were significantly associated with use of Web 2.0 for health information: sex (*b*=0.97), possessing a baccalaureate (*b*=0.94) or post-graduate (*b*=1.96) degree, and self-reported use of one (*b*=1.30) or more than one (*b*=1.80) electronic device to find health information. Women were nearly three times more likely than men to use Web 2.0 for health information (OR 2.63, Wald= 8.09, df=1, *P*=.004), even after controlling for all other factors in the model. More education also predicted use of Web 2.0 for health information, with older college graduates over two times more likely than non-high school graduates to use Web 2.0 (OR 2.57, Wald= 3.86, df=1, *P*=.049). Respondents reporting a post graduate-level education were seven times more likely than non-high school graduates to use Web 2.0 for health information (OR 7.11, Wald=4.23, df=1, *P*=.04). In addition, when all other factors were held constant, respondents reporting use of one electronic device to search for health information were more than three times more likely to use Web 2.0 for health information than non-users of an electronic device for health information (OR 3.68, Wald=8.86, df=1, *P*=.003). Respondents reporting use of two or more electronic devices were more than six times more likely to report using Web 2.0 as compared to non-users (OR 6.06, Wald= 15.93, df=1, *P*=.001). Age, race, ethnicity, marital status, high school graduation, some college education, income, and health status did not significantly predict use of Web 2.0 for health information among respondents.

###### 

Logistic regression predicting use of Web 2.0 for health information.

  -----------------------------------------------------------------------------------------------------------------------------------
  Sociodemographic variable                                      *B*                     *SE B*   Exp (β)   95% CI       
  -------------------------------------------------------------- ----------------------- -------- --------- ------------ ------------
  Constant                                                       \                       0.94     1.68      2.57         \

  Age                                                            \                       −0.03    0.02      0.98         0.95-1.02

  Sex                                                            \                       0.97     0.34      2.63^b^      1.35-5.13

  Ethnicity                                                      \                       0.03     0.66      1.03         0.29-3.75

  Race                                                           \                       −0.28    0.17      0.77         0.56-1.08

  **Marital status** ^c^                                                                                                 

  \                                                              Widowed                 −0.25    0.49      0.78         0.30-2.05

  \                                                              Never married           −0.52    0.60      0.59         0.18-1.94

  \                                                              Divorced or separated   −0.22    0.84      0.80         0.16-4.13

  **Education** ^d^                                                                                                      

  \                                                              High school graduate    0.33     0.59      1.39         0.44-4.39

  \                                                              Some college            0.72     0.48      2.05         0.81-5.21

  \                                                              4 years of college      0.94     0.48      2.57^a^      1.00-6.59

  \                                                              Post graduate           1.96     0.95      7.11^a^      1.11-45.56

  **Income (US\$)** ^e^                                                                                                  

  \                                                              \$20,000 to \$49,999    0.85     0.57      2.35         0.77-7.16

  \                                                              \$50,000 to \$99,999    −0.40    0.47      0.67         0.27-1.69

  \                                                              Over \$100,000          −0.05    0.42      0.96         0.42-2.17

  Health status                                                  \                       −0.20    0.15      0.82         0.61-1.09

  Use of one electronic device for health information^f^         1.30                    0.44     3.68^b^   1.56-8.68    

  Use of multiple electronic devices for health information^e^   1.80                    0.45     6.06^b^   2.50-14.69   
  -----------------------------------------------------------------------------------------------------------------------------------

^a^ *P*\<.05 two-tailed.

^b^ *P*\<.01

^c^Reference category: Now married

^d^Reference category: Did not graduate high school

^e^Reference category: Less than \$10,000

^f^Single electronic device use defined as self-reported use of 1 electronic device (ie, desktop, laptop, cell phone, tablet) to find Web-based health information.

^e^Multiple electronic device use defined as self-reported use of ≥2 electronic devices (ie, desktop, laptop, cell phone, tablet) to find Web-based health information.

Discussion
==========

Principal Findings
------------------

Most sociodemographic variables (eg, gender, race/ethnicity, health status) and social determinants (eg, income, employment, marital status) examined in this study were not significant predictors of eHealth literacy or use of Web 2.0 for health information among baby boomers and older adults. However, education level, advanced age, and the extent to which electronic devices were used did appear to affect eHealth literacy. Level of education, electronic device use, and being female significantly influenced the use of Web 2.0 for health-related information.

eHealth Literacy
----------------

The present study found that the majority of baby boomers and older adults used the Internet to find health information, and believed the Internet was useful for helping to make health decisions. While eHealth literacy scores decreased with age, they were comparable to scores reported in similar populations \[[@ref12],[@ref31]\]. Overall, respondents in this study felt quite confident in their ability to use the Internet to find resources and answer questions about their health, yet they were less confident in their ability to evaluate Web-based health information. This finding is supported by Manafó and Wong \[[@ref58]\], who reported that older adults lack confidence in their ability to discriminate between low- and high-quality health information. Research suggests that effective and user-friendly health promotion applications should be developed according to the intended audience's eHealth literacy level \[[@ref25]\]. Unfortunately, there are few eHealth literacy interventions that exist to increase user confidence among aging populations \[[@ref58]\]. However, it is likely that baby boomers and older adults will display more confidence using eHealth tools over time, as individuals in these populations continue to adopt more technologically advanced digital devices \[[@ref18]\]. Future research in the aging populations should focus on investigating how improved search functionality and e-communication skills may increase self-efficacy for finding age-appropriate, trustworthy health information on the Internet.

eHealth literacy was found to be influenced by age, education, and number of electronic devices used to search for health information in this study. Previous research notes that demographics, educational background, and technology use uniquely influences health literacy \[[@ref28]\] and eHealth literacy \[[@ref25]\] in the general population. Although having a higher level of education has been associated with more frequent use of the Internet for health information \[[@ref12],[@ref59]\] and greater overall eHealth literacy in some instances \[[@ref60]\], previous research indicates that more education is not always predictive of better eHealth literacy \[[@ref12],[@ref55]\]. However, findings from this study suggest that baby boomers and older adults with more education have higher self-reported eHealth literacy. Because of the inconsistent findings regarding the association between education level and eHealth literacy in the aging population, further research is needed to further explore these relationships.

Use of Web 2.0 for Health Information in Baby Boomers and Older Adults
----------------------------------------------------------------------

Over one-third (35.7%) of respondents in this study indicated that they used some form of Web 2.0 to locate or share health information. This proportion is similar, yet slightly less, than the number reported in a 2010 Pew Research Center's Internet and American Life Project survey, which found that 42% of Internet users over the age of 50 years had used Web-based social networking tools for general purposes in the past year \[[@ref42]\]. Facebook and Twitter are Web 2.0 platforms most commonly used among individuals younger than 50 years old \[[@ref61]\], yet the vast majority of older Web 2.0 users in this study reported use of these popular social networking technologies.

Internet and Web 2.0 users with a history of feeling socially isolated are less likely to perceive themselves as socially isolated when compared to individuals who do not utilize Internet or Web 2.0 \[[@ref61],[@ref62]\]. The aging population may experience greater social support as a result of using Web 2.0 to connect with more powerful support networks \[[@ref42]\]. The versatile elements of social media (eg, games, chat, shopping, health information) may provide these populations with more socially supportive venues to learn about their own health conditions and communicate with others who may be going through similar experiences. Future research should continue to explore the specific purposes that baby boomers and older adults have for using Web 2.0 to answer their health-related questions and/or communicate with others about their chronic health conditions.

Sex, education, and use of electronic devices to seek out health information significantly predicted use of Web 2.0 for health-related purposes among this random sample of baby boomers and older adults. Women were almost three times more likely to use Web 2.0 for health information than men. However, sex-related differences in the use of Web 2.0 for health information have been inconsistent in the general adult population. Chou and colleagues \[[@ref37]\] found sex was not associated with social media use among US adults aged 18 years and older, and Elkin \[[@ref63]\] noted that men were actually more likely than women to use social media to research health and wellness issues in a sample of adults between the ages of 18 and 80 years. Results from another national survey of US adults 18 years and older, indicated that women use social media to find health information 22% more often than men \[[@ref64]\]. Some researchers have suggested that women are the primary health information seekers not only for themselves but also for loved ones, which may motivate their drive to find health information on the Internet \[[@ref65]\]. Additional research is needed to clarify the precise role that sex plays in use of Web 2.0 for seeking and sharing health information among baby boomers and older adults, including the design and evaluation of Web 2.0 applications that target gender-specific health and informal caregiving needs.

Interestingly, age was not a significant predictor of utilizing Web 2.0 for health information, although it was a significant predictor of eHealth literacy. Kontos and colleagues found younger age to be the "primary driving factor" of social networking use among US adults, with use of social networking decreasing with age \[[@ref66]\]. Although use of Web 2.0 for health information may decline with age, findings from this study suggest that the use of Web 2.0 for health information may bridge some generational gaps that extend beyond the baby boomer generation. Norman and Skinner suggest that the "more an individual uses technology, the more likely they are to develop skills in using that technology as a tool" \[[@ref54]\]. Some researchers speculate that the phenomenon known as "the graying of social networking sites" may provide enumerable opportunities for providing health information to baby boomers and older adults in need of resources for health promotion and disease prevention \[[@ref67]\].

In this study, race and ethnicity were not statistically significant predictors of Web 2.0 use for health information. Large, cross-sectional surveys have noted that Caucasians/whites, African Americans, and Latinos who use the Internet are all equally likely to use social networking applications for health-related purposes \[[@ref68]\]. Kontos et al reported greater social networking use among racial/ethnic minorities and those with lower education and income levels \[[@ref66]\]. Also, Chou and colleagues reported that African American Internet users in the United States are actually more likely than Caucasian Internet users to use social media for health communication \[[@ref37]\]. While race and ethnicity were not significant predictors of Web 2.0 use for health information in the current study, these racial and ethnic minority groups were grossly underrepresented in the sample. Future research should investigate the use of Web 2.0 for health information among aging populations with diverse racial and ethnic backgrounds.

Use of Web 2.0 for Health Information and eHealth Literacy
----------------------------------------------------------

Respondents who used popular Web 2.0 websites (eg, Facebook, Twitter) and Web-based support groups for health-related purposes reported higher eHealth literacy than those who did not. While access to the Internet does not guarantee that individuals will be able to find, understand, evaluate, and act on Web-based health information \[[@ref4],[@ref69]\], data from this study suggests that baby boomers and older adults who reported use of Web 2.0 for health-related purposes perceived themselves to have higher eHealth literacy \[[@ref31]\]. LeRouge and colleagues report that barriers associated with utilizing technology among baby boomers and older adults are specific to the type of technology or device being used \[[@ref46]\]. For example, baby boomers and older adults believe the mobile phone is an appropriate health-information technology, but they need more training to use it effectively for health-related purposes. While eHealth literacy has been described as a "learning system" of six discrete types of literacy that is not amenable to division \[[@ref69]\], an updated definition of "eHealth literacy 2.0" is needed to account for the evolution of technology and the participative, social context of Web-based health information \[[@ref24]\]. Computer (digital) and media literacies may actually be larger "petals" of eHealth literacy for baby boomer and older adult populations who need training and support to benefit from eHealth innovations. It is possible that baby boomers and older adults who learn to utilize Web 2.0 to locate and evaluate health information may gain Web-based social experiences that translate into better computer and media literacy skills. Therefore, to improve the ability of baby boomers and older adults to effectively access and utilize Web 2.0 for health care purposes, theory-based eHealth literacy interventions that apply high-quality research designs (eg, randomized controlled trials) should be evaluated in the aging population, particularly to measure effects on media and computer (digital) literacy related to health \[[@ref70]\].

Limitations
-----------

The current study possessed several limitations. The cross-sectional research design limits the researchers from establishing causation when considering the interrelationships between sociodemographic variables, social determinants, and health communication outcomes. In addition, the use of self-reported telephone surveys may have led participants to provide socially desirable responses \[[@ref52]\]. For example, the interviewer was unable to provide respondents with visual cues or written definitions of potentially unfamiliar technical terms such as social media. Furthermore, the types of questions asked were somewhat restricted in scope, which resulted in data that was less rich than if in-person interviews were conducted with more exploratory, open-ended questions. The absence of visual and social cues may have also resulted in the loss of contextual and nonverbal data (eg, body language), which could have compromised responses and response interpretation \[[@ref71]\]. Use of a follow-up Web survey would allow users to view the definitions of the social media tools discussed (eg, blogs) and likely decreased the demand on individuals' cognitive burden \[[@ref72]\]. Unlike during in-person interviews, the interviewer cannot see the individual to gauge their understanding of an item, and therefore may not provide clarification when it is needed \[[@ref73]\]. It would be valuable to conduct an in-depth qualitative study of older adults who access Web-based health information using Web 2.0 tools.

Another limitation of this cross-sectional study was a lack of survey items that measured frequency of Internet and Web 2.0 use for health information. Previous research noted that more frequent access to computers and the Internet was associated with higher eHealth literacy \[[@ref12],[@ref31]\] and more positive health behavior change \[[@ref74]\]. Among the aging population, it is possible that frequency of Internet use and type of Internet access could affect both eHealth literacy and the use of Web 2.0 for health information. In future research, it will be important to explore the perceptions of older adults who access different types of Web 2.0 with variable frequency. Baby boomers and older adults who use popular social media may consider themselves to be simply involved in informal Web-based support groups (ie, they might not consider their affiliation with social media group to be official in nature). Among aging populations, it is unclear whether frequency of interaction and engagement (like, dislikes, comments, etc) on Web 2.0 is truly an active ingredient causing greater eHealth literacy. It may be that simple membership on social media sites/pages devoted to health might improve perceived knowledge and skills related to eHealth literacy.

Additionally, the eHEALS instrument is based on an individual's perception of personal knowledge and skills related to eHealth literacy \[[@ref75]\] rather than demonstrated eHealth literacy competencies. While the eHEALS is a valuable instrument for assessing Web 1.0 skills, it is unclear how accurately it measures use of Web 2.0 technologies to find and evaluate health information \[[@ref24]\]. When eHEALS was developed, social media was still in its infancy; therefore, in this study, items assessing the use of social media for health information were adapted from HINTS \[[@ref53]\]. It should be noted that eHealth literacy is an evolving concept that requires greater inquiry \[[@ref76],[@ref77]\], and there may be a need for a more comprehensive survey instrument that assesses health information seeking and sharing using all types of Internet applications. This type of instrument should be culturally sensitive enough to administer in diverse populations, and may focus on types of Web-based health information sought, perceived goals of Web-based health information searching, and the use of different social media tools to communicate with others about health \[[@ref78]\]. To date, an instrument of this kind has yet to be developed and validated.

One final limitation of this study was related to the landline sampling method that was employed, which excluded over one-third of the state population that owns only a mobile phone \[[@ref79]\]. Individuals with mobile phones are more likely to be eHealth literate with greater social media savvy \[[@ref80]\]. The landline sampling method could have also led to selection bias, as evidenced by the lower than expected minority representation in this study. Alternative sampling methods than the ones employed in this study may be needed to reach underrepresented populations such as Hispanic adults who are more likely than non-Hispanic white adults to be living in households with only wireless telephones \[[@ref81]\].

Conclusions
-----------

Web 2.0 has become a leading health communication platform and will continue to attract adult users of all ages; thus, it is important to continue to understand the impact of Web 2.0 on health information seeking and sharing among baby boomers and older adults. By 2015, use of the mobile Internet is projected to overtake conventional broadband Internet accessed through desktop computers \[[@ref82]\]. As mobile apps continue to rapidly transform health care for seniors \[[@ref67],[@ref83]\], future research should examine how mobile apps are being accessed among aging populations. The cross-sectional data from this study provides important new insights into select sociodemographics and social determinants that are associated with eHealth literacy levels and Web 2.0 use for health information in these populations. Specially, lower age and more education predicted higher eHealth literacy, and more education and being of female gender was associated with greater use of Web 2.0 for health information. Future interventions should consider providing access to tailored training opportunities based on age, education level, and gender, to improve use of advanced electronic devices to access Web-based health information. More in-depth qualitative studies with older populations are needed to better understand how and why aging populations use the Internet and Web 2.0 applications to locate and evaluate health information to make health-related decisions and solve health-related problems.
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